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Description 

Method for level control for pneumatic level control 
5 systems in motor vehicles 

The invention relates to method for level control in a 
pneumatic level control of a motor vehicle having at 
least two axles, at least one air spring per axle, if 

10 appropriate one or more pressure accumulators, at least 
one pressure sensor, means for determining the distance 
between at least one wheel and/or axle and the vehicle 
body, a control unit and a compressor. The axles are 
successively adjusted from a starting level to a 

15 desired level. During a positive-adjustment operation, 
at least from time to time the compressor is operated 
and/or a connection is established between at least one 
air spring and the pressure accumulator. The positive- 
adjustment operation of the air spring or air springs 

20 on an axle from a starting level to a higher desired 
level is interrupted by the control unit if at least 
one switch-off condition of the compressor has been 
fulfilled and/or the pressure level in the pressure 
accumulator is too low. 

25 

A method for level control in a pneumatic level control 
system of a motor vehicle of the type described in the 
introduction is known for example from DE 196 21 946 
C2 . This document describes a pneumatic suspension of a 

30 motor vehicle which allows the level of the vehicle to 
be raised or lowered in situ or to be kept at a pre- 
determined level irrespective of the load level. A 
control unit which switches the compressor on and off 
comprises a computer, which calculated an estimated 

35 value for an operating temperature of the compressor 
and switches it off if the estimated value exceeds an 
upper threshold value. The control unit or computer 
switches the compressor on again if the estimated value 
drops below a lower threshold value. In each case the 
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last estimated value is increased by a predetermined 
temperature rise when switching on the compressor; the 
degree of this predetermined temperature rise is 
dependent on the magnitude of the estimated value. 
5 While the compressor is operating, the estimated value 
is increased by a positive gradient, and when the 
compressor is inoperative it is reduced by a negative 
gradient . 

10 DE 43 33 591 Al has disclosed a motor controller which 
switches off the motor or the driven compressor for a 
predeterminable time based on the total on time and 
thereby protects the motor/compressor from overheating. 

15 DE 40 30 475 Al has disclosed a method for controlling 
a motor in which the starting point is the rising or 
falling temperature characteristic curve of the motor 
during operation or standstill, respectively. The 
method involves estimating an instantaneous value for 

20 the temperature of the motor by monitoring the 
operating time or the time for which the motor has been 
inoperative. If the estimated instantaneous value 
exceeds a predeterminable value, motor operation is 
stopped and an alarm signal is emitted. 

25 

The prior art has disclosed methods for level control 
in level control systems for motor vehicles which can 
be used to estimate the temperature of a motor or a 
compressor during operation without exceeding a 

30 predetermined limit value. This allows the compressor 
to be reliably protected from overheating. It is also 
known to fill an air spring with compressed air from a 
pressure accumulator and thereby to raise the level of 
the vehicle. The situation may arise whereby the 

35 pressure level in the pressure accumulator is 
insufficient to fill the air spring with the required 
volume of air which is necessary for the desired level 
to be set. This situation arises, for example, if the 
pressure level in the pressure accumulator is equal or 
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approximately equal to the pressure level of the air 
spring and there is no longer any exchange of air 
between the pressure accumulator and the air spring. It 
is known from the prior art to combine the positive 
5 adjustment method with compressor and pressure 
accumulator, so that the pressure level in the pressure 
accumulator can be increased again by the compressor. 

The methods described above have the drawback that a 
positive adjustment operation to a predetermined 
desired level is interrupted if the limit or threshold 
value is reached. Since the axles of a vehicle are 
normally adjusted successively from the starting level 
to the desired level, the situation may arise whereby 
one or, in particular in the case of trucks, more axles 
have reached the desired level, whereas the axle which 
is yet to be adjusted no longer reaches the desired 
level, on account of the switch-off condition being 
triggered, leading to the motor vehicle adopting a 
leaning position. To compensate for the leaning 
position, it is known from the prior art for all the 
axles to be adjusted negatively down to the starting 
level . 

25 To prevent the motor vehicle from leaning, it is known 
from the prior art to lower the level at all the axles 
to the starting level, so that the original level 
before the positive adjustment operation commenced is 
set. While the compressor operation is switched off, 

30 the compressor can cool down, which can take a very 
long time under certain circumstances. The positive 
adjustment operation is restarted either automatically 
or based on a request from the driver (actuation of a 
button) if a switch-on condition of the compressor is 

35 fulfilled. In unfavourable situations, for example 
under extreme ambient conditions, it may be the case 
that the cooling of the compressor based on the switch- 
on condition is insufficient to adjust the motor 
vehicle from the starting level to the desired level, 



15 
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and a further positive-adjustment operation is again 
interrupted by the switch-off condition. 

It is an object of the invention to provide a method 
5 for controlling the level in level control systems for 
motor vehicles which lowers the energy consumption, 
reduces the switching frequency of the corresponding 
components and allows the desired level to be reliably 
reached even under extreme ambient conditions. 

10 

According to the invention, this object is achieved by 
the characterizing features of claim 1. The level at 
all the axles of the motor vehicle is adjusted to a 
common height intermediate level which is closer to the 
15 desired level than the starting level. 

The switch-off condition defined for the compressor may 
either be a temperature limit value, a time limit value 
or a current limit value. If a temperature limit value 

20 is defined as the switch-off condition, the temperature 
of the compressor can be measured directly at the 
compressor or in the vicinity of the compressor with 
the aid of a temperature sensor. Otherwise, the 
temperature can be estimated with the aid of methods as 

25 are known for example from DE 196 21 94 6 C2, DE 43 33 
591 Al or DE 40 30 475 Al . Alternatively, a time limit 
value can be monitored as the switch-off condition. In 
this case, the control unit monitors the time for which 
a compressor has been switched on, for example by means 

30 of a counter. Alternatively, a current limit value of 
the compressor motor is defined as the switch-off 
condition and is determined by the control unit, for 
example by means of a signal from a current-measuring 
coil . 

35 

The positive-adjustment operation of an air spring from 
the pressure accumulator can be interrupted on the 
basis of the pressure level in the pressure accumulator 
being too low. This is the case if the pressure drop 
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between pressure accumulator and corresponding air 
spring is too low to raise the level at the air spring. 
In this case, it is preferable for a threshold value 
for the pressure level in the pressure accumulator to 
5 be set for example in the control unit, with a drop in 
the pressure in the pressure accumulator to below this 
pressure threshold being recorded and made available 
for further processing. 

10 If, during a positive-adjustment operation, the switch- 
off condition of the compressor is triggered or the 
pressure level in the pressure accumulator drops below 
the pressure threshold, compressor operation switched 
off or the connection between the air spring (s) and the 

15 pressure accumulator is interrupted and the level at 
all the axles of the motor vehicle is adjusted to the 
intermediate level, the intermediate level being higher 
than the starting level. This ensures that the level of 
the motor vehicle rises compared to the starting level 

20 if the positive-adjustment operation of the last axle 
to be controlled (in the case of passenger automobiles, 
this generally means the rear axle in the case of 
positive adjustment) has been at least partially 
carried out. This allows the desired level to be 

25 reached even under extreme ambient conditions, since at 
least a slight increase in level to the intermediate 
level compared to the starting level is always carried 
out. Another advantage of the invention is that the 
frequency with which and time for which the compressor, 

30 including the motor and the corresponding valves, is 
switched on can be reduced, since a further positive- 
adjustment operation only needs to take place from the 
intermediate level to the desired level. Energy is 
saved as a result of the compressor running time then 

35 being shorter. 



According to a refinement of the invention as claimed 
in claim 2, it is provided that the intermediate level 
after the positive-adjustment operation at an axle has 
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been terminated and before the adjustment operation to 
this common height intermediate level begins is 
determined. The common height intermediate level is 
determined on the basis of data relating to the 
5 individual air springs which are present during or 
after the interruption to the positive-adjustment 
operation. Examples of air-spring-specific data include 
the current pressure in the air springs, the air spring 
volume and the current level height at the vehicle 

10 corner or axle of the corresponding air spring. The 
advantage of this refinement of the invention is that 
the intermediate level can be deliberately controlled 
and adjusted, which shortens the adjustment time and 
prevents unnecessary switching operations on the part 

15 of the cross-blocking valves. 

According to a refinement of the invention as claimed 
in claim 3, it is provided that the intermediate level 
corresponds to the lowest actual level of one of the 

20 axles of the motor vehicle. If the switch-off condition 
of the compressor is triggered during a positive- 
adjustment operation and the compressor operation is 
switched off, the level of all the axles of the motor 
vehicle is lowered to the lowest actual value of one of 

25 the axles. The advantage of this refinement of the 
invention is that the lowest actual level of all the 
axles can be determined in a simple way, in particular 
by the control unit evaluating the height signals from 
the height sensors. 

30 

According to a refinement of the invention as claimed 
in claim 4, the intermediate level is set on the basis 
of air exchange between the corresponding air springs 
of the respective axles of the motor vehicle, without 
35 air being released from the corresponding air springs 
of the level control system to the environment. The 
advantage of this refinement of the invention is that 
there is no unnecessary generation of compressed air, 
and consequently energy is saved. If a different 
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pressure level is present in the individual air springs 
of the respective axles, it is advantageous first of 
all to increase the level of the axle with the highest 
pressure in the air springs. The sequence can be 
5 continued accordingly if the motor vehicle has more 
than two axles as soon as the respective axle has 
reached the desired level. A general precondition for 
this refinement is that both the pressure level and the 
height level at one axle or in the air springs of this 
10 axle must be greater than or equal to the pressure 
level and height level of the other axle(s) or the air 
springs of said axle(s) (pi^P2 and hi>h 2 ) , in order to 
allow air exchange and accordingly height compensation 
between them. 

15 

If the positive-adjustment operation at an axle is 
interrupted on account of the switch-off condition of 
the compressor and/or the pressure level in the 
pressure accumulator being too low, it is possible for 

20 the air from the air springs of the axle(s) at the 
higher pressure which has already been positively 
adjusted to be gradually transferred into the air 
springs of the axle(s) which has/have been only 
partially positively adjusted to the desired level, or 

25 has/have not been positively adjusted to the desired 
level, until all the axles reach the same level. This 
operation is controlled by the control unit. The 
control unit in each case opens the solenoid valves of 
the corresponding air springs jointly for only a short 

30 time, so that air can flow from the air spring at the 
higher pressure into the air spring at the lower 
pressure. There are short pauses between the joint 
opening phases of the corresponding valves, in order to 
allow pressure equalization and to allow the respective 

35 pressure in the air springs and the level of the 
individual axles to be determined. 

According to a refinement of the invention as claimed 
in claim 5, the positive-adjustment operation of an air 
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spring or of the air springs at the axles which has 
been interrupted as described in claim 1 is continued 
automatically to the desired level if a switch-on 
condition of the compressor is fulfilled, with the 
5 intermediate level corresponding to the starting level 
as described in claim 1. The desired level requirement 
is stored in the control unit. The desired level is 
available in the control unit even after the switch-off 
condition of the compressor has been triggered, the 

10 positive-adjustment operation has been interrupted and 
the subsequent negative-adjustment operation of the 
corresponding axles has ended. The benefit of this 
refinement of the invention is that the positive- 
adjustment operation to the desired level is continued 

15 as soon as the switch-on condition of the compressor is 
fulfilled. As a result, the desired level is reached as 
quickly as possible, without unnecessary time loss. If 
the positive-adjustment operation of a vehicle axle 
from the pressure accumulator was interrupted on 

20 account of the pressure being too low, it is preferable 
for the positive-adjustment operation at the axle to be 
continued by the compressor first of all as soon as the 
switch-on condition for the compressor is fulfilled. 
Only afterward is the pressure level of the pressure 

25 accumulator increased to the extent required. 

According to a refinement of the invention as claimed 
in claim 6, it is provided that the switch-off 
condition for the compressor is an upper limit 

30 temperature. The limit temperature may either be 
measured directly or determined using known estimation 
methods. The advantage of this refinement of the 
invention is that the upper limit temperature allows a 
simple and direct relationship to be established with 

35 possible damage to components of the compressor. 



According to a refinement of the invention as claimed 
in claim 7, it is provided that the upper limit 
temperature is determined directly at the compressor or 
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in the vicinity of the compressor. The advantage of 
this refinement of the invention is that determining 
the upper limit temperature at the compressor or in the 
vicinity of the compressor allows a simple and direct 
5 relationship to be established with the possibility of 
damage to components of the compressor. 

According to a refinement of the invention as claimed 
in claim 8, it is provided that the switch-on condition 

10 for the compressor is a lower limit temperature. The 
advantage of this refinement of the invention is that 
determining the lower limit temperature allows a simple 
and direct relationship to be established with the 
cooling properties of the compressor. Determining a 

15 lower limit temperature at a specific point correlates 
with the critical component temperatures of the 
compressor. According to a refinement of the invention 
as claimed in claim 9, it is provided that the lower 
limit temperature is determined directly at the 

20 compressor (12) or in the vicinity of the compressor. 
The advantage of this refinement of the invention is 
that determining the lower limit temperature allows a 
simple and direct relationship to be established with 
the cooling properties of the compressor. Determining a 

25 lower limit temperature at a specific point at the 
compressor or in the vicinity of the compressor 
correlates with the critical component temperatures of 
the compressor to a sufficient extent for it to be 
possible for the compressor to be switched on again 

30 without being damaged until the upper limit temperature 
is reached. 

According to a refinement of the invention as claimed 
in claim 10, it is provided that the switch-off 
35 condition is a pressure threshold value for the 
pressure in the pressure accumulator. If the pressure 
level in the pressure accumulator drops below the 
pressure threshold value, the switch-off condition is 
triggered and the positive-adjustment operation of the 
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vehicle axle from the pressure accumulator is 
interrupted. The advantage of this refinement of the 
invention is that the pressure level in the pressure 
accumulator and therefore the pressure threshold value 
5 can be determined in a simple way and without 
additional means, for example by means of a pressure 
sensor or the like. 

According to the invention as described in claim 11, it 

10 is provided that a common height intermediate level for 
all the axles or all the air springs with respect to 
the vehicle body, which is closer to the desired level 
than the starting level, is determined in the control 
unit of the level control system, and in that the level 

15 at all the axles or air springs of the motor vehicle is 
adjusted to the common height intermediate level, so 
that the vehicle is no longer leaning. This ensures 
that the level of the motor vehicle rises compared to 
the starting level if the positive-adjustment operation 

20 of the last axle to be adjusted has been at least 
partially carried out. Consequently, the desired level 
can be reached even under extreme ambient conditions, 
since at least a slight increase in level to the 
intermediate level compared to the starting level is 

25 always carried out. Another advantage of the invention 
is that the frequency with which and the time for which 
the compressor, including the motor and the 
corresponding valves, is switched on can be reduced, 
since a further positive-adjustment operation only 

30 needs to take place from the intermediate level to the 
desired level. Energy is saved on account of the 
compressor running time then being shorter. 

According to a refinement of the invention as claimed 
35 in claim 12, it is provided that the level control 
system carries out a method as claimed in claims 2 to 
10. The advantage of this refinement of the invention 
is that the intermediate level can be controlled and 
adjusted in a targeted way, which shortens the 
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adjustment time and prevents unnecessary switching 
operations on the part of the cross-blocking valves. 
The compressor running time is shortened, and therefore 
energy is saved. 

5 

According to a refinement of the invention as claimed 
in claim 13, it is provided that a temperature sensor 
is arranged on the cylinder head of the compressor or 
outside or inside the compressor motor directly on the 

10 motor. The advantage of this refinement is that the 
temperature sensor is positioned directly on or in the 
vicinity of the temperature-sensitive components of the 
compressor. This makes it easy to protect the 
components of the compressor from overheating and 

15 destruction. Another advantage of this refinement of 
the invention is that the temperature which is measured 
at the selected point produces a calculable 
relationship to all the heat-sensitive components of 
the compressor. Consequently, a single temperature- 

20 measurement point can be used to reliably protect all 
the temperature-sensitive components of the compressor 
from overheating. 

Exemplary embodiments and further advantages of the 
25 invention are explained in conjunction with the 
following figures, in which: 

Fig. 1 diagrammatically depicts a level control 
system, and 

30 Fig. 2 shows the flow diagram of a level control 
method. 

Figure 1 shows a highly diagrammatic illustration of a 
level control system for a motor vehicle, with only the 
35 components which are required for the explanations 
given below being shown. Level control systems of this 
type are known per se, and consequently require only 
brief explanation at this point. The level control 
system has air springs 2a which are assigned to the 
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front axle of the motor vehicle and air springs 2b 
which are assigned to the rear axle of the motor 
vehicle. A vehicle body (not shown) of the motor 
vehicle is mounted in sprung fashion by means of the 
5 air springs 2a, 2b. The air springs 2a are connected to 
one another via a cross-line 4a, and the air springs 2b 
are connected to one another via a cross-line 4b. Each 
cross-line 4a, 4b includes two cross-blocking valves 
6a, 6b, one assigned to each air spring 2a, 2b. 

10 Furthermore, the cross-lines 4a, 4b are connected to a 
further line 8, via which the air springs 2a, 2b are 
filled with compressed air and/or via which compressed 
air is discharged from the air springs 2a, 2b. A 
pressure accumulator 3 is connected to the line 8 via a 

15 cross-blocking valve 5, so that the pressure 
accumulator 3 can be connected to the air springs 2a, 
2b when the cross-blocking valves 5, 6a, 6b are in a 
suitable switching position or can be connected to the 
compressor 12 when the cross-blocking valve 5 is 

20 correspondingly connected through to it. 

To fill the air springs 2a, 2b, the cross-blocking 
valves 6a, 6b are actuated by the control unit 10 of 
the level control system in such a way that they move 

25 from the at-rest position shown in Figure 1 into their 
other switching position and "connect through" the 
cross-lines 4a and 4b. Then, the compressor 12 is 
actuated by the control unit 10 so that it delivers 
compressed air into the air springs 2a, 2b. To 

30 terminate the filling operation, the compressor 12 is 
stopped by the control unit 10 and the cross-blocking 
valves 6a, 6b are actuated by the control unit 10 so 
that they adopt the at-rest state shown in Figure 1. In 
a corresponding way, the pressure accumulator 3 can 

35 also be filled with compressed air by the compressor 12 
when the cross-blocking valve 5 is switched through. 
With the cross-blocking valve 5 switched through, it is 
also possible for the pressure in the pressure 
accumulator 3 to be determined by a pressure sensor 24. 
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The pressure signal is transmitted from the pressure 
sensor 24 to the control unit 10 for further processing 
(setting the pressure threshold) . 

5 To discharge compressed air from the air springs 2a, 
2b, the cross-blocking valves 6a, 6b are actuated by 
the control unit 10 in such a way that they move from 
the at-rest position shown in Figure 1 into the open 
switching position. Furthermore, the control unit 10 

10 actuates the discharge valve 14, so that it moves from 
the at-rest position shown in Figure 1 into the open 
switching position, in which it connects the line 8 to 
atmosphere. The air springs 2a, 2b are then connected 
to atmosphere via the cross-blocking lines 4a, 4b and 

15 via the line 8, so that compressed air is discharged 
from them. To terminate or interrupt a discharge 
operation, the cross-blocking valves 6a, 6b and the 
discharge valve 14 are closed by the control unit 10, 
so that they move back into the at-rest position shown 

20 in Figure 1. 

The filling or discharge takes place on an axle-by-axle 
basis on account of different axle loads and 
consequently different pressures in the air springs. 

25 

By corresponding actuation of the cross-blocking valves 
6a, 6b and the discharge valve 14, it is also possible 
for compressed air to be discharged from one air spring 
or any desired combination of air springs (for example 

30 the air springs assigned to one axle) . To discharge 
compressed air from the air spring 2b which is assigned 
to the "rear left" wheel position, for example, the 
cross-blocking valve 6b assigned to this air spring 2b 
and the discharge valve 14 have to be moved from the 

35 at-rest position shown in Figure 1 into the open 
switching position. If air is additionally to be 
discharged from the air spring 2b assigned to the "rear 
right" wheel position, the cross-blocking valve 6b 
assigned to this air spring 2b additionally has to be 
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moved from the at-rest position shown in Figure 1 into 
the other switching position. 

In addition to the components which have been mentioned 
5 thus far, the level control system also has height 
sensors 16, 18, 20 and 22, each of which is assigned to 
one air spring 2a, 2b of the level control system. The 
current level of the vehicle body in the region of the 
"front left" wheel position with respect to a reference 

10 point can be measured at any time with the aid of the 
height sensor 16. The same applies to the height 
sensors 18, 20 and 22. The current level measured by 
the height sensors 16, 18, 20 and 22 is transmitted 
from the sensors to the control unit 10 of the level 

15 control system, where it is evaluated. 

Therefore, the control unit 10 at any time has 
available to it information as to the current level of 
the vehicle body in the region of the wheel positions 

20 of the motor vehicle with respect to a predetermined 
reference point. Furthermore, it is possible to 
determine in the control unit 10 the current level of 
the vehicle body with respect to an axle of the motor 
vehicle on average, by forming an average of the 

25 measured values from the corresponding height sensors. 
For example, if the level of the vehicle body with 
respect to the rear axle is to be determined, the 
control unit 10 forms an average from the measured 
values which have been transmitted from the height 

30 sensors 20 and 22 to the control unit 10. 

The control unit 10 checks on an ongoing basis whether 
the current level of the vehicle body in the region of 
a wheel position or the current level of the vehicle 
35 body with respect to an axle of the motor vehicle 
corresponds to a predetermined desired level stored in 
the control unit 10 (the current level is to be 
understood as meaning the most recent level received in 
the control unit 10 on the basis of the measurement 
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signals transmitted from the height sensors 16, 18, 20 
and 22) . If the current level is below the 
predetermined desired level stored in the control unit 
10, the control unit 10 initiates a positive-adjustment 
5 operation. For this purposes, the corresponding cross- 
blocking valves 6a 6b and the compressor 12 or the 
cross-blocking valve 5 of the pressure accumulator 3 
are switched. The positive-adjustment operation has 
ended when the control unit 10 ascertains that the 

10 current level corresponds to the predetermined desired 
level stored in the control unit 10. The control unit 
10 then moves the corresponding cross-blocking valves 
5, 6a, 6b back into the at-rest position shown in 
Figure 1 and if necessary switches off the compressor 

15 12. 



If the switch-off condition of the compressor 12 is 
fulfilled or the pressure in the pressure accumulator 3 
reaches or drops below the pressure threshold before 

20 the desired level is reached, the positive-adjustment 
operation is interrupted prematurely, and the 
corresponding cross-blocking valves 5, 6a, 6b are 
switched back into the at-rest position shown in Figure 
1 and if necessary the compressor 12 is switched off. A 

25 particularly simple switch-off condition for the 
compressor 12 is a temperature of the compressor 12, 
which can be determined using a temperature sensor 26. 
The temperature of the compressor 12 is monitored on an 
ongoing basis by the control unit 10, so that when the 

30 switch-off condition occurs, the appropriate steps, 
such as switching off cross-blocking valves 6a, 6b and 
compressor 12, can be carried out immediately by the 
control unit 10. Figure 2 provides a more detailed 
explanation of specifically how this happens. 

35 

If the current level is above the predetermined desired 
level stored in the control unit 10, the control unit 
10 initiates a discharge operation. For this purpose, 
the corresponding cross-blocking valves 6a, 6b and the 
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discharge valve 14 are switched as explained above. The 
discharge operation is terminated when the control unit 
10 ascertains that the current level corresponds to the 
predetermined level stored in the control unit 10. The 
5 control unit 10 then moves the corresponding cross- 
blocking valves 6a, 6b and the discharge valve 14 back 
into the at-rest position shown in Figure 1. 

The situation may also arise whereby the control unit 
10 10 ascertains that the level of the vehicle body is not 
lowered as expected during a discharge operation 
because of the motor vehicle being in a critical 
situation. In this case, the control unit 10 interrupts 
the discharge operation. 

15 

The level control system may include a pressure sensor 
24, which can be used to measure the air pressure in 
each individual air spring 2a, 2b and the pressure 
accumulator 3 of the level control system. To measure 

20 the air pressure in the air spring 2b assigned to the 
"rear left" wheel position, the cross-blocking valve 6b 
assigned to this air spring 2b is moved from the at- 
rest position shown in Figure 1 into the other 
switching position by the control unit 10, whereas all 

25 the other cross-blocking valves 6a, 6b of the level 
control system remain in the at-rest position shown in 
Figure 1. In this case, the static air pressure which 
is present in the air spring 2b assigned to the "rear 
left" wheel position is applied to the pressure sensor 

30 24. The air pressure in the other air springs of the 
level control system can be measured accordingly. The 
respective measurement result from the pressure sensor 
24 is transmitted to the control unit 10. The 
transmitted measurement result is assigned in the 

35 control unit 10 to the air spring 2a, 2b whose cross- 
blocking valve 6a, 6b it has actuated, and is evaluated 
and stored. 

It is also possible for air to be exchanged between the 
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individual air springs 2a, 2b in order, for example, to 
compensate for a leaning position of the vehicle body. 
It is preferable for air exchange between only two air 
springs 2a, 2b to be performed simultaneously. For this 
5 purpose, the respective cross-blocking valves 6a, 6b of 
the corresponding air springs 2a, 2b are briefly 
switched simultaneously by the control unit 10 in such 
a way that air can flow from the air spring 2a, 2b at 
the higher pressure level to the air spring 2a, 2b at 

10 the lower pressure level. After the cross-blocking 
valves 6a, 6b have closed, it is necessary to wait for 
a brief time to enable pressure equalization to take 
place and to enable the pressure in the corresponding 
air springs 2a, 2b to be determined. The operation can 

15 be repeated until the vehicle body is no longer in a 
leaning position. A corresponding procedure can be 
adopted for exchanging air between the pressure 
accumulator 3 and an air spring 2a, 2b, in which case 
the cross-blocking valve 5 has to be switched. 

20 

Figure 2 describes the sequence of the control method 
implemented in a control unit of a level control system 
of a motor vehicle with two axles. In a first step of 
the method, the status of the level control system is 

25 determined, in the form of the current level, the 
starting level Nl, and stored. In a further step, a new 
desired level N2, which is higher than the starting 
level Nl, is set by the driver of the motor vehicle, 
for example by actuating a button, or the control unit 

30 itself, for example after a positive-adjustment 
operation has been interrupted. The positive adjustment 
of the first axle 1 of the motor vehicle from the 
starting level Nl to the desired level N2 is then 
started. Figure 1 provides a more detailed explanation 

35 of how the corresponding valves and the compressor are 
switched during this operation. During the positive- 
adjustment operation, monitoring is carried out to 
ascertain whether a switch-off condition of the 
compressor is fulfilled or whether the pressure level 
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in the pressure accumulator is too low (pressure 
threshold pk) . The switch-off condition may be a 
temperature limit (Tk) , a current limit or a time 
limit . 

5 

If the switch-off condition is fulfilled during the 
positive-adjustment operation of the axle 1, for 
example if the temperature at or in the vicinity of the 
compressor is greater than or equal to a maximum limit 

10 temperature (TK >= Tmax) , or if the current pressure pa 
in the pressure accumulator is less than or equal to 
the pressure threshold value pk (pa <= pk) , the 
positive-adjustment operation of the axle 1 is 
interrupted. The negative-adjustment operation of the 

15 axle 1 to the starting level Nl is started. As soon as 
the axle 1 has reached the starting level, the 
negative-adjustment operation of the axle 1 is 
terminated. The level control system therefore reverts 
to its state at the start of the positive-adjustment 

20 operation of the axle 1, at starting level Nl. 

If the switch-off condition is not fulfilled during the 
positive-adjustment operation of the axle 1, for 
example if the temperature at or in the vicinity of the 

25 compressor is lower than a maximum limit temperature 
(TK < Tmax) or the current pressure pa in the pressure 
accumulator is above the pressure threshold value pk 
(pa > pk) , the positive-adjustment operation of the 
axle 1 is terminated as soon as the desired level N2 of 

30 the axle 1 is reached. Then, the positive-adjustment 
operation of the axle 2 to the desired level N2 is 
started. In this case too, a switch-off condition, 
which may be a switch-off condition for the compressor 
(to ensure that the compressor is not irreparably 

35 damaged) or a pressure threshold value in the pressure 
accumulator, is determined during the positive- 
adj ustment operation . 

If the switch-off condition is fulfilled during the 
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positive-adjustment operation of the axle 2, for 
example if the temperature at or in the vicinity of the 
compressor is greater than or equal to a maximum limit 
temperature (TK >= Tmax) or the current pressure pa in 
5 the pressure accumulator is less than or equal to the 
pressure threshold value pk (pa <= pk) , the positive- 
adjustment operation of the axle 2 is interrupted. The 
control unit uses the height signals from all the 
height sensors to determine an intermediate level Zl 

10 which corresponds, for example, to the current actual 
level of the axle 2. Then, the level at all the axles 
of the motor vehicle is lowered to this intermediate 
level Zl. For the present example, this means that the 
level of the axle 1 is lowered from the desired level 

15 N2 to the intermediate level Zl. For this purpose, the 
negative-adjustment operation of the axle 1 is started. 
The negative-adjustment operation of the axle 1 is 
terminated as soon as the intermediate level Zl has 
been reached. The level control system is set to a new 

20 starting state, in which the new starting level Nl 
corresponds to the intermediate level Zl. 

However, the intermediate level can also be set by 
gradually transferring air from the air springs at the 

25 higher pressure and the greater height level into the 
air springs at the lower pressure and the lower height 
level (as described in Figure 1) until the leaning 
state of the vehicle body has been compensated for. In 
this case, no air is discharged from the air springs to 

30 the environment. This sequence is not illustrated in 
Figure 2 . 

If the switch-off condition is not fulfilled during the 
positive-adjustment operation of the axle 2, for 
35 example if the temperature at or in the vicinity of the 
compressor is lower than a maximum limit temperature 
(TK < Tmax) or the current pressure pa in the pressure 
accumulator is greater than the pressure threshold 
value pk (pa > pk) , the positive-adjustment operation 
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of the axle 2 is terminated as soon as the desired 
level N2 of the axle 2 has been reached. Then, the 
level control system is set to a new starting state, in 
which the new starting level Nl correspond to the 
5 desired level N2 . 
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List of designations 

(forms part of the description) 





2a 


front left (VL) or front right (VR) air spring 


5 


2b 


rear left (HL) or rear right (HR) air spring 




3 


pressure accumulator 




4a 


cross-line 




4b 


cross-line 




5 


cross-blocking valve 


10 


6a 


cross-blocking valve front left or right 




6b 


cross-blocking valve rear left or right 




8 


line 




10 


control unit 




12 


compressor 


15 


14 


discharge valve 




16 


height sensor front left 




18 


height sensor front right 




20 


height sensor rear right 




22 


height sensor rear left 


20 


24 


pressure sensor 




26 


temperature sensor 



